Ethyl-2-amino-pyrrole-3-carboxylates are novel potent anticancer agents that affect tubulin polymerization, induce G2/M cell-cycle arrest, and effectively inhibit soft tissue cancer cell growth in vitro.
Microtubules are known to be one of the most attractive and validated targets in cancer therapy. However, the clinical use of drugs that affect the dynamic state of microtubules has been hindered by chemoresistance and toxicity issues. Accordingly, the development of novel agents that target microtubules is needed. Here, we report the identification of novel compounds with pirrole and carboxylate structures: ethyl-2-amino-pyrrole-3-carboxylates (EAPCs) that provide potent cytotoxic activities against multiple soft tissue cancer cell lines in vitro. Using the MTS cell proliferation assay, we assessed the activity of EAPCs on various cancer cell lines including leiomyosarcoma SK-LMS-1, rhabdomyosarcoma RD, gastrointestinal stromal tumor GIST-T1, A-673 Ewing's sarcoma, and U-2 OS osteosarcoma. We found that in the majority of cases, two EAPC compounds (EAPC-20 and EAPC-24) considerably inhibited cancer cell proliferation in vitro. The growth-inhibitory effects of EAPC-20 and EAPC-24 were time and dose dependent. The molecular mechanisms of action of these compounds were because of the inhibition of tubulin polymerization and induction of a robust G2/M cell-cycle arrest, leading to considerable accumulation of tumor cells in the M-phase. Finally, EAPCs induced tumor cell death by apoptotic pathways. The above-mentioned effects were also observed in most soft tissue tumor cell lines and the gastrointestinal stromal tumor cell line investigated. Taken together, our data identify potent antitumor activity of EAPCs in vitro, thus providing a novel scaffold with which to develop potent chemotherapeutic agents for cancer therapy.